As the study on microbiology deepens, human microorganism, especially intestinal microflora, has been proved to be closely related to the occurrence of many diseases. Cranial nerve injury diseases, especially large artery atherosclerosis, have a high incidence in China, which makes it the focus of disease prevention and control in China. However, no studies have been conducted on the intestinal microflora and plasma TMAO levels in patients with cranial nerve injury. In this study, the changes of intestinal microflora and its metabolites are analyzed by comparing blood and fresh stool samples from stroke patients and healthy people. The results of the study show that there are obvious disturbances in the intestinal microflora in patients with stroke, the proportion of harmful flora increases, and plasma TMAO levels decreases.
Introduction
Stroke is a common type of cerebrovascular disease, and a disease of cranial nerve injury caused by blocked blood circulation in the brain (Degiorgio et al., 1996) . The incidence of stroke in China is among the highest in the world and is the most important cause of death and disability (Muley et al., 2003) .Stroke is a complex disease caused by multiple etiologies (Rabinowicz et al., 1995; Suzuki et al., 1999) . Cranial nerve injury caused by atherosclerotic plaque rupture and secondary thrombosis is an important disease type in China (Emberson et al., 2014) , and thestroke caused by atherosclerosis is a subtype with the highest incidence (Friedman et al., 2009) .
Factors affecting the pathogenesis of stroke caused by large artery atherosclerosis are complex, including age, blood pressure, blood glucose, metabolic levels, etc. (Hu et al., 2012; Lewis et al., 2010) .With the deepening of research, more and more pathogenic risk factors have been found, particularly, the continuous research on intestinal microflora find that the lecithin that people take from food may produce TMAO under the action of intestinal microorganisms, and such substance will promote the occurrence and development of atherosclerosis (AS), increasing the risk of cranial nerve injury (Kessler et al., 2006; Erşahin et al., 2010; Morais et al., 2013) . Due to the vast territory of our country, the living environment and diet structure of the residents are very different, so there are great regional differences in the intestinal microflora (Geiger et al., 2011; Loncaric et al., 2011; Sereia et al., 2013; Seres et al., 2013) , thus whether the intestinal microflora is an important triggering factor of large artery atherosclerosis (LAA) and transient ischemic attack (TIA) in China remains to be studied.
However, there are no stroke researches focusing on intestinal microflora in China at present.
In view of the above problems, this study analyzes the changes in the intestinal microflora and its metabolites in patients with cerebral apoplexy, explores the characteristics of inborninal microflora and the influencing factors of metabolites in patients with cranial nerve injury, and discusses the correlation between cranial nerve injury and intestinal microflora by comparative study on the blood and fresh stool samples of patients with cranial nerve injury and that of the control group. 
Research object and process

Research objects
Experimental process
The first fasting plasma and stool samples within 48 hours of the patients initially diagnosed with acute ischemic stroke or TIA and the control group are collected and frozen for experiment or removal based on the follow-up diagnosis results.The experimental processing includes detection of TMAO concentration, extraction of total intestinal microbial DNA, analysis of microflora data, etc. The experimental flow is shown in figure 1 . 
Methods
Sample collection
Participants' fasting plasma and stool samples are separately collected using EDTA anticoagulation blood collection tubesand clinical stool collector. The plasma samples are immediately transported to the laboratory using an ice box, and then plasma is withdrawn and then frozen, after being centrifuged at 3200r/min at 5°C for 10 minutes.The collected stool samples are transported to a sterile laboratory and then frozen after being packed using EP tubes. Clinical electronic medical records are used to collect information about the subjects, including age, sex, admission time, blood pressure, blood sugar, past medical history, and so on.In addition, MRI, CT, carotid color Doppler ultrasound and other data also need to be collected.
PCR amplification
In the experiment, the widely used MOBIODNA extraction kit is used for the DNA extraction according to the operation method in the manual.After the DNA is obtained, PCR amplification is performed using universal primers for 16srRNAV4. The upstream and downstream primers are: 514F (GTGCCAGCMGCCGCCGCGGTAA) and 805R (GGACTACHVGGGTWTCTAAT). The parameter settings are shown in The PCR amplification system is performed using a sterile cabinet with a capacity of 25. After amplification, gel is used to all PCR products to confirm whether the amplification is successful.
Microflora analysis and TMAO concentration determination
The PCR products are sent to a genetic testing company for sequencing to determine the species of the subjects' intestinal microbiological microflora. Plasma TMAO concentrations are determined using the LC-MS method.
Results
Samples
The experiment has 308 patients and 217 control subjects. The information of the patient group and the control group is shown in Tables 2 and 3 .
Differences in intestinal microflora
Through comparison and analysis, it can be seen that there is a clear difference in intestinal microflora between the patient group and the control group. Regardless seen from species richness or phylogenetic diversity, the diversity of the intestinal microflora of the patient group is significantly higher than that of the control group, as shown in Figures 2 and 3 . Through high throughput sequencing, it is found that most of the intestinal microorganisms of the patient group and the control group belong to Bacteroidetes, Frimicutes and Proteobacteria, of which 20 species account for 80% of the microflora total, mainly including: Bacteroides, Precotella, Faecalibacium, etc., as shown in Figure  4 . From the column coordinate analysis charts of the patient group and the control group, it can be seen from Figures 5 that the intestinal microflora show obvious partitions in the patient group and the control group, which are mainly distributed at the bottom of the PC chart for the control group, while the top for the patient group. According to the different characteristics of the microflora distribution of the patient group and the control group, after obtaining a stool sample, machine learning methods can be used to The LEfse method is used to further compare the microflora structure between the patient group and the control group.The experimental results(Figures 7) also show that there is a significant difference in intestinal microflora structure between the patient group and the control group, and that the proportion of proteobacteria in the patient group increases, while the proportion of Bacteroidetes, Prevotella and Faecalibacterium decreases significantly. In order to further study the time of change of the intestinal microflora of the patient group, their stool samples within 24 hours and 48 hours are taken for analysis after admission. The analysis of Shannon index, and α diversity and PCoAβ diversity of PD whole tree seen in Figures  8 shows that the microflora does not have an obvious change. As a result, the intestinal microflora of patients in the patient group has changed before their admission to the hospital. Therefore, the cause of the difference of intestinal flora structure between patient group and control group should be a stroke event.
Differences in microbial metabolite
In addition to analyzing the intestinal microflora characteristics of the patient and control groups, microbial metabolite, the TMAO concentration is also analyzed.The experimental results (Figures 9) show that the TMAO concentration of the patient group is lower than that of the control group. The mean and median values of the experimental group are 2.65 μmol/L and 1.93 μmol/L, respectively, while those of the control group are 4.26 μmol/L and 2.69 μmol/L, respectively. 
Conclusions
The incidence of neurogenic brain injury is high in China. This study explores whether there is a certain relationship between neurogenic brain injury events and the changes of intestinal microflora through the analysis of intestinal microflora and blood TMAO levels of patients and healthy people. The following conclusions are drawn.
(1) Most of the intestinal microorganisms in the patient and control groups belong to Bacteroidetes, Frimicutes and Proteobacteria, of which 20 species account for 80% of the flora total, mainly including, Bacteroides, Precotella, Faecalibacterium, etc., with significant zoning characteristics.
(2) Intestinal microflora structure is significantly different between the patient group and the control group, and the proportion of Proteobacteria in the patient group increases, but the proportion of Bacteroidetes, Prevotella, and Faecalibacterium decreases significantly.
(3) Stroke events are the causes of differences in intestinal microflora structure between the patient group and the control group.
(4) The concentration of TMAO of the patient group is lower than that of the control group. The mean and median values of the patient group are 2.65 μmol/L and 1.93 μmol/L, respectively, while those of the control group are 4.26 μmol/L and 2.69 μmol/L, respectively.
